Targeting bacterial membranes: NMR spectroscopy characterization of substrate recognition and binding requirements of D-arabinose-5-phosphate isomerase.
Lipopolysaccharide (LPS) is an essential component of the outer membrane of gram-negative bacteria and consists of three elements: lipid A, the core oligosaccharide, and the O-antigen. The inner-core region is highly conserved and contains at least one residue of 3-deoxy-D-manno-octulosonate (Kdo). Arabinose-5-phosphate isomerase (API) is an aldo-keto isomerase catalyzing the reversible isomerization of D-ribulose-5-phosphate (Ru5P) to D-arabinose-5-phosphate (A5P), the first step of Kdo biosynthesis. By exploiting saturation transfer difference (STD) NMR spectroscopy, the structural requirements necessary for API substrate recognition and binding were identified, with the aim of designing new API inhibitors. In addition, simple experimental conditions for the STD experiments to perform a fast, robust, and efficient screening of small libraries of potential API inhibitors, allowing the identification of new potential leads, were set up. Due to the essential role of API enzymes in LPS biosynthesis and gram-negative bacteria survival, by exploiting these data, a new generation of potent antibacterial drugs could be developed.